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AIR PURIFIER, METHOD FOR
DETERMINING TIME TO REPLACE FILTER
THEREOFE, AND DEVICE AND METHOD
FOR DETERMINING FILER REPLACEMENT
TIME PRESSURE DIFFERENTIAL
THEREFOR

TECHNICAL FIELD

[0001] The present disclosure relates to an air purifier, a
method for determining a time to replace a filter thereof, and
a device and method for determining a filter replacement
time differential pressure therefor.

BACKGROUND ART

[0002] In general, an air purifier, a device for purifying
indoor air contaminated by dust, germs, and the like, through
dust collection, sterilization, deodorization, and the like,
includes a plurality of filters.

[0003] In order to increase efficiency of an air purifier and
lengthen a lifespan thereof, filters are required to be peri-
odically managed and replaced. In a related art air purifier,
a time to replace a filter is determined depending on an
operating time. That is, an operating time is measured, and
when an accumulated operating time reaches a preset time,
a time to replace a filter notification is displayed to allow a
user to replace the filter. Thus, in the related art air purifier,
since a filter is replaced depending upon an operating time
although a time to replace the filter is varied according to an
environment in which the air purifier is installed, it is
difficult to replace a filter in a timely manner.

DISCLOSURE

Technical Problem

[0004] Therefore, an object of the present invention is to
provide a method for determining an accurate time to
replace a filter to allow a user to replace a filter for air
purification in a timely manner.

Technical Solution

[0005] According to an aspect of the present disclosure, an
air purifier may include: a memory storing flow rate/difter-
ential pressure correlation graphs according to respective
filter usage states; a differential pressure sensor measuring
differential pressure as a pressure difference between a front
end of the filter and a rear end of the filter; and a filter
replacement time management unit determining a time to
replace the filter according to a result of matching a differ-
ential pressure of the filter measured by a differential pres-
sure sensor in every preset period and a flow rate of air
introduced to the filter at the time of measuring the differ-
ential pressure to the flow rate/differential pressure correla-
tion graph according to each usage state.

[0006] According to another aspect of the present disclo-
sure, a method for determining a time to replace a filter of
an air purifier may include: storing a flow rate/differential
pressure correlation graph according to respective filter
usage states; measuring differential pressure of the filter in
every preset period; and determining a time to replace the
filter according to a result of matching a differential pressure
of the filter measured in every preset period and a flow rate
of air introduced to the filter at the time of measuring the
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differential pressure to the flow rate/differential pressure
correlation graph according to each usage state.

[0007] According to another aspect of the present disclo-
sure, a device for determining filter replacement time dif-
ferential pressure may include: a filtering performance mea-
surement unit measuring filtering performance of a test
target filter in every preset period; a differential pressure
measurement unit measuring differential pressure of a
replacement time state of the test target filter at a timing at
which filtering performance of the test target filter measured
in every preset period is the same as initial filtering perfor-
mance of a comparison target filter having performance
downgraded more than the test target filter by a predeter-
mined level; and a differential pressure determining unit
determining a differential pressure of a filter replacement
time regarding the test target filter on the basis of the
differential pressure of the replacement time state.

[0008] According to another aspect of the present disclo-
sure, a method for determining filter replacement time
differential pressure may include: measuring filtering per-
formance of a test target filter in every preset period;
measuring differential pressure of a replacement time state
of the test target filter at a timing at which filtering perfor-
mance of the test target filter measured in every preset period
is the same as initial filtering performance of a comparison
target filter having performance downgraded more than the
test target filter by a predetermined level; and determining a
differential pressure of a filter replacement time regarding
the test target filter on the basis of the differential pressure
of the replacement time state.

[0009] The foregoing technical solutions do not fully
enumerate all of the features of the present invention. The
foregoing and other objects, features, aspects and advan-
tages of the present invention will become more apparent
from the following detailed description of the present inven-
tion when taken in conjunction with the accompanying
drawings.

Advantageous Effects

[0010] According to embodiments of the present inven-
tion, since a time to replace a filter is determined on the basis
of'a correlation between a flow rate and differential pressure
according to a usage state of the filter, an accurate time to
replace the filter may be determined, and since an alarm is
output to allow a user to recognize the filter replacement
time, the user may timely replace the filter for air purifica-
tion.

DESCRIPTION OF DRAWINGS

[0011] FIG. 1 is a block diagram illustrating a configura-
tion of an air purifier according to an exemplary embodi-
ment of the present disclosure.

[0012] FIG. 2 is a flow chart illustrating a method for
determining a time to replace a filter of an air purifier
according to an exemplary embodiment of the present
disclosure.

[0013] FIG. 3 is a graph illustrating a correlation between
a flow rate and differential pressure previously stored in a
memory of an air purifier according to an exemplary
embodiment of the present disclosure.

[0014] FIG. 4 is a block diagram illustrating a configura-
tion of a device for determining filter replacement time
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differential pressure for an air purifier according to an
exemplary embodiment of the present disclosure.

[0015] FIG. 5 is a flow chart illustrating a method for
determining filter replacement time differential pressure for
an air purifier according to an exemplary embodiment of the
present disclosure.

BEST MODE FOR INVENTION

[0016] Exemplary embodiments of the present disclosure
will now be described in detail with reference to the accom-
panying drawings. The exemplary embodiments may, how-
ever, be exemplified in many different forms and should not
be construed as being limited to the specific embodiments
set forth herein. Rather, these embodiments are provided so
that this disclosure will be thorough and complete, and will
fully convey the scope of the inventive concept to those
skilled in the art. In the drawings, the shapes and dimensions
of elements may be exaggerated for clarity.

[0017] FIG. 1 is a block diagram illustrating a configura-
tion of an air purifier according to an exemplary embodi-
ment of the present disclosure.

[0018] Referring to FIG. 1, an air purifier 100 according to
an exemplary embodiment of the present disclosure includes
a controller 110, a memory 120, an input unit 130, a display
unit 140, a filter replacement time management unit 150, a
differential pressure sensor 160, and an alarm unit 170.
[0019] The controller 110 controls a general operation of
the air purifier 100, and may be realized by hardware such
as a processor, or the like. Also, the controller 110 may be
incorporated with the filter replacement time management
unit 150 to be described hereinafter.

[0020] For example, the controller 110 processes a func-
tion of outputting an alarm such that a filter replacement
time determined on the basis of differential pressure of a
filter measured by the differential pressure sensor 160 may
be recognized by a user.

[0021] The memory 120 stores a microcode of a program
for processing and controlling of the controller 110, various
reference data, temporary data created while various pro-
grams are being performed, and various updatable data to be
kept.

[0022] According to an exemplary embodiment, the
memory 120 previously stores a flow rate/differential pres-
sure correlation graph of at least one filter according to usage
states obtained through experimentation during a manufac-
turing process.

[0023] According to another exemplary embodiment, the
memory 120 previously stores a differential pressure at a
filter replacement time determined on the basis of a differ-
ential pressure at a timing at which performance of a filter
is downgraded by a predetermined level. In this case, a
differential pressure of the filter is measured in a state in
which a flow rate of air introduced to the filter is adjusted to
be a preset flow rate. Since the flow rate is fixed, only the
differential pressure at the filter replacement time deter-
mined on the basis of the differential pressure according to
usage states may need to be stored.

[0024] The input unit 130 may include a plurality of
functional buttons, and provides button input data corre-
sponding to a button input by a user to the controller 110.
[0025] Here, functions of the input unit 130 and the
display unit 140 may be performed by a touch screen (not
shown), and the touch screen (not shown) handles a touch
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screen input through a user’s screen touch and graphic
screen output through a touch screen.

[0026] The display unit 140 displays state information,
limited number of characters, large amounts of video and
still images, and the like, generated during an operation of
the air purifier. As the display unit 140, a liquid crystal
display (LCD) may be used.

[0027] The filter replacement time management unit 150
determines a time to replace a filter according to a result of
matching a periodically measured differential pressure of the
filter and a flow rate of air introduced to the filter when the
differential pressure is measured to a flow rate/differential
pressure correlation graph according to usage states stored in
the memory 120. Here, the flow rate of air introduced to the
filter may be a flow rate of air measured when the differential
pressure of the filter is measured by an air flow sensor (not
shown) installed at a front end of the filter of the air purifier
100 and measuring a flow rate of air introduced to the filter,
or may be a flow rate of air previously set according to stages
of air volume of the air purifier 100 when the differential
pressure of the filter is measured.

[0028] According to an exemplary embodiment, in a case
in which graphs of flow rate/differential pressure correlation
of a plurality of filters according to usage states are stored in
the memory 120, the filter replacement time management
unit 150 selects one of the plurality of graphs previously
stored in the memory 120 on the basis of an initial differ-
ential pressure measured at an initial installation stage and a
flow rate of air introduced to the filter, and thereafter, the
filter replacement time management unit 150 determines a
time to replace the filter according to whether periodically
measured differential pressure and a flow rate of air intro-
duced to the filter are matched to the selected graph.
[0029] In detail, the filter replacement time management
unit 150 measures an initial differential pressure through the
differential pressure sensor 160 at an initial installation
stage, identifies a filter having a graph matched to the
measured initial differential pressure and the flow rate of air
introduced to the filter when the initial differential pressure
is measured, on the basis of the flow rate/differential pres-
sure correlation graphs of a plurality of filters at an initial
usage state previously stored in the memory 120, and selects
a flow rate/differential pressure correlation graph in a
replacement time state of the identified filter.

[0030] Thereafter, the filter replacement time management
unit 150 may periodically measures a differential pressure of
the filter through the differential pressure sensor 160 and
determine whether the periodically measured differential
pressure and a flow rate of air introduced to the filter at the
time of measuring the differential pressure are matched to a
flow rate/differential pressure correlation graph of the
selected replacement time state.

[0031] Here, when the periodically measured differential
pressure and a flow rate of air introduced to the filter at the
time of measuring the differential pressure are matched to a
flow rate/differential pressure correlation graph of the
selected replacement time state, the filter replacement time
management unit 150 determines that a time to replace the
internal filter has arrived and outputs alarm information
indicating the filter replacement time through the alarm unit
170. If, however, the periodically measured differential
pressure and a flow rate of air introduced to the filter at the
time of measuring the differential pressure are not matched
to a flow rate/differential pressure correlation graph of the



US 2017/0189846 Al

selected replacement time state, the filter replacement time
management unit 150 determines that a time to replace the
internal filter has not arrived.

[0032] In another exemplary embodiment, in a state in
which a flow rate of air introduced to the filter is adjusted to
a preset flow rate, a differential pressure of the filter may be
measured. In this case, the filter replacement time manage-
ment unit 150 determines a time to replace the filter accord-
ing to a result of comparison with a differential pressure of
the filter replacement time stored in the memory 120 on the
basis of the periodically measured differential pressure of
the filter and an initial differential pressure.

[0033] The differential pressure sensor 160 is installed at
both ends (i.e., a front end and a rear end) of the internal
filter and measures a differential pressure of the internal
filter. Here, the differential pressure refers to a difference of
pressure at the front end and at the rear end of the filter. That
is, the differential pressure sensor 160 is installed on one
surface (front end) of the filter to which unfiltered air is
introduced and the other surface (rear end) of the filter from
which filtered air is discharged, and measure a differential
pressure of the filter by calculating a difference in pressure
measured at the front end of the filter and pressure measured
at the rear end of the filter through the differential pressure
sensor 160.

[0034] The alarm unit 170 informs the user about the
measurement result regarding the differential pressure, the
filter replacement time, and the like. Here, the alarm unit 170
may output an alarm such that the user recognizes the
measurement result regarding differential pressure, the filter
replacement time, and the like, through human senses such
as sight, hearing, and the like.

[0035] For example, the alarm unit 170 may output a
warning sound or flicker a warning lamp using a buzzer or
a light emitting diode (LED), or may display or guide
through the display unit 140 to output an alarm indicating
the measurement result regarding the differential pressure,
the filter replacement time, and the like.

Mode for Invention

[0036] FIG. 2 is a flow chart illustrating a method for
determining a time to replace a filter of an air purifier
according to an exemplary embodiment of the present
disclosure.

[0037] Referring to FIG. 2, the air purifier previously
stores a flow rate/differential pressure correlation graph of at
least one filter according to usage states in a memory in
operation 201. Here, as for the flow rate/differential pressure
correlation graph according to usage states, correlation
between a flow rate and a differential pressure according to
a usage state of a filter is obtained in a state in which air
volumes are mechanically set to determined stages (for
example, 3 to 5 stage air volume) regarding at least one filter
through experimentation in a manufacturing process and
schematized as a graph. In this case, a usage state of the filter
may include an initial usage state (100% of introduced flow
rate is discharged), a middle usage state (90% of a discharge
flow rate of the initial usage state is discharged), and a
replacement time state (80% of a discharge flow rate of the
initial usage state is discharged). An example of the obtained
flow rate/differential pressure according to usage states is
illustrated in FIG. 3.

[0038] According to another exemplary embodiment, a
differential pressure of a filter may be measured in a state in

Jul. 6, 2017

which a flow rate of air introduced to the filter is adjusted to
a preset flow rate. In this case, the air purifier previously
stores a differential pressure at a time to replace filter
determined on the basis of the differential pressure of the
filter according to usage states in operation 201 in the
memory.

[0039] Thereafter, in operation 203, in a state of operating
at an air volume (for example, 3 stage air volume) previ-
ously determined at the initial installation stage, the air
purifier may measure an initial differential pressure of the
filter and output alarm information indicating an initial
measurement result as necessary.

[0040] Thereafter, in operation 205, on the basis of the
flow rate/differential pressure correlation graphs of a plu-
rality of filters in an initial usage state previously stored in
the memory, the air purifier identifies a filter having a graph
matched to the initial measurement result, that is, matched to
the measured initial differential pressure and a flow rate of
air introduced to the filter at the time of measuring the initial
differential pressure, and selects a flow rate/differential
pressure correlation graph in a replacement time state of the
identified filter. The air purifier regards the internal filter as
the identified filter.

[0041] The operation 205 is performed in a case in which
the flow rate/differential pressure correlation graphs of a
plurality of filters are stored in the memory, and may be
omitted when only the flow rate/differential pressure corre-
lation graph corresponding to the internal filter is stored in
the memory.

[0042] Thereafter, in operation 207, the air purifier mea-
sures a differential pressure of the filter in a state in which
the air purifier operates with an air volume of a predeter-
mined stage at a predetermined period. Here, the air purifier
may output alarm information indicating a measurement
result.

[0043] Thereafter, in operation 209, the air purifier deter-
mines whether the differential pressure of the filter measured
in a state in which the air purifier operates with an air volume
of a predetermined stage at the predetermined period and a
flow rate of air introduced to the filter at the time of
measuring the differential pressure are matched to the
selected flow rate/differential pressure correlation graph in
the replacement time state. That is, the air purifier deter-
mines whether the differential pressure measured at the
predetermined period and the flow rate of air are matched to
a certain point of the selected flow rate/differential pressure
correlation graph of the replacement time state.

[0044] When the differential pressure measured at the
predetermined period and the flow rate of air are matched to
the selected flow rate/differential pressure correlation graph
of the replacement time state according to the matching
result in operation 209, the air purifier determines that a time
to replace the filter has arrived and outputs alarm informa-
tion indicating the time to replace the filter in operation 211.
[0045] If, however, the differential pressure measured at
the predetermined period and the flow rate of air are not
matched to the selected flow rate/differential pressure cor-
relation graph of the replacement time state according to the
matching result in operation 209, the air purifier may deter-
mine that a time to replace the filter has not arrived, and
returns to the operation 207 and repeatedly performs the
following process.

[0046] According to another exemplary embodiment, a
differential pressure of the filter may be measured in a state
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in which a flow rate of air introduced to the filter is adjusted
to a preset flow rate. In this case, the air purifier determines
whether a time to replace the filter has arrived according to
a result of comparing with the previously stored differential
pressure at the filter replacement time on the basis of the
initial differential pressure and the differential pressure of
the filter measured at the predetermined period.

[0047] Thereafter, the air purifier terminates the algorithm
according to an exemplary embodiment of the present
disclosure.

[0048] Although not shown, when the internal filter is
exchanged by the user according to output of the alarm
information indicating a time to replace the filter in opera-
tion 211, the air purifier may return to operation 203,
measure an initial differential pressure with an air volume at
the predetermined stage, output alarm information indicat-
ing the initial measurement result, and subsequently repeat-
edly perform the following operations.

[0049] FIG. 4 is a block diagram illustrating a configura-
tion of a device for determining filter replacement time
differential pressure for an air purifier according to an
exemplary embodiment of the present disclosure.

[0050] Referring to FIG. 4, a device 400 for determining
filter replacement time differential pressure may include a
filtering performance measurement unit 410, a differential
pressure measurement unit 420, and a filter replacement
time differential pressure determining unit 430. The device
400 for determining filter replacement time differential
pressure determines a differential pressure of a filter replace-
ment time on the basis of a differential pressure at a time at
which filtering performance of a test target filter is down-
graded by a predetermined level through experimentation in
a manufacturing process, and stores the determined differ-
ential pressure in the memory (not shown) provided in the
air purifier.

[0051] Here, as filtering performance of the filter, perfor-
mance of removing a foreign object (i.e., dust) having a size
of 0.3 defined in international standards (e.g., CA (Clean
Air), CADR (Clean Air Delivery Rate), JEMA (Japan Elec-
trical Manufacturers’ Association) standards) may be
applied. For example, a differential pressure of a filter
replacement time may be determined on the basis of a
differential pressure at a time at which a filter of an air
purifier designed to cover 49.586777 m> as a usage area is
contaminated with the lapse of time and has the same
performance as that of a filter covering 42.975207 m> as a
usage area, through experimentation in a manufacturing
process.

[0052] In detail, the filtering performance measurement
unit 410 measures initial filtering performance of a test
target filter and a comparison target filter having perfor-
mance downgraded more than the test target filter by a
predetermined level.

[0053] Also, the filtering performance measurement unit
410 periodically measures filtering performance of the test
target filter.

[0054] When the initial filtering performance of the test
target filter is measured by the filtering performance mea-
surement unit 410, the differential pressure measurement
unit 420 measures an initial differential pressure of the test
target filter at a corresponding timing.

[0055] Also, the differential pressure measurement unit
420 measures a differential pressure of the test target filter
(i.e., a differential pressure in a replacement time state) at a
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timing at which filtering performance of the test target filter
periodically measured by the filtering performance measure-
ment unit 410 is the same as the initial filtering performance
of the comparison target filter having performance down-
graded more than the test target filter by a predetermined
level.

[0056] Here, the differential pressure measurement unit
420 measures a differential pressure of the test target filter in
a state in which a flow rate of air introduced to the test target
filter is adjusted to a preset flow rate.

[0057] The filter replacement time differential pressure
determining unit 430 determines a differential pressure (for
example, a difference between an initial differential pressure
and a differential pressure of a replacement time state) in a
filter replacement time regarding the test target filter on the
basis of the initial differential pressure measured by the
differential pressure measurement unit 420 and the differ-
ential pressure of the replacement time state. Accordingly,
the air purifier having the test target filter may determine a
replacement time of the internal filter on the basis of the
differential pressure of the filter replacement time deter-
mined by the device 400 for determining filter replacement
time differential pressure.

[0058] The aforementioned device 400 for determining
filter replacement time differential pressure may be included
within the air purifier having the test target filter or may be
realized as a separate device associated with the air purifier.
[0059] FIG. 5 is a flow chart illustrating a method for
determining filter replacement time differential pressure for
an air purifier according to an exemplary embodiment of the
present disclosure. The method for determining filter
replacement time differential pressure illustrated in FIG. 5
may be performed by the device for determining filter
replacement time differential pressure illustrated in FIG. 4.
[0060] Referring to FIG. 5, in operation 501, in a state in
which an unused test target filter and a foreign object having
a size of 0.3 are inserted into a first experimental chamber
having a predetermined size (e.g., 30 m*) and an air volume
of a predetermined stage (e.g., 3-stage air volume) is main-
tained using a fan, the device for determining filter replace-
ment time differential pressure measures initial filtering
performance of the test target filter, for example, a time T1
at which the foreign object having the size of 0.3 becomes
V4 of an initial concentration and measures an initial differ-
ential pressure P1 of the test target filter at the time.
[0061] Thereafter, in operation 503, in a state in which an
unused test target filter having performance downgraded
more than the test target filter by a predetermined level and
a foreign object having a size of 0.3 are inserted into a
second experimental chamber having the same size and an
air volume of a predetermined stage (e.g., 3-stage air vol-
ume) is maintained using a fan, the device for determining
filter replacement time differential pressure measures initial
filtering performance of the test target filter, for example, a
time T2 at which the foreign object having the size of 0.3
becomes 4 of an initial concentration. Here, the test target
filter and the comparison target filter may be filters of an air
purifier designed to cover 49.586777 m? and 42.975207 m?
as usage areas, respectively, for example.

[0062] Thereafter, in operation 505, a foreign object hav-
ing a size of 0.3 is periodically inserted into the first
experimental chamber, and the device for determining filter
replacement time differential pressure periodically measures
filtering performance of the test target filter.
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[0063] The test target filter is contaminated with the lapse
of time due to the periodical insertion of the foreign object,
and thus, the periodically measured filtering performance of
the test target filter is gradually degraded, compared with the
initial filtering performance.

[0064] Thereafter, in operation 507, the device for deter-
mining filter replacement time differential pressure deter-
mines a timing at which the periodically measured filtering
performance of the test target filter is the same as the initial
filtering performance of the comparison target filter, for
example, a timing at which the foreign object having a size
of 0.3 becomes Y5 of the initial concentration, is T2, and
measures a differential pressure P2 of the replacement time
state of the test target filter at the timing.

[0065] Thereafter, in operation 509, the device for deter-
mining filter replacement time differential pressure deter-
mines a differential pressure (for example, a difference
between the initial differential pressure P1 and the differen-
tial pressure P2 of the replacement time state) of the filter
replacement time regarding the test target filter on the basis
of the measured differential pressure P2 of the replacement
time state and the initial differential pressure P1.

[0066] The determined differential pressure of the filter
replacement time is previously stored in the memory of the
air purifier in which the same filter as the test target filter is
applied.

[0067] Thereafter, the device for determining filter
replacement time differential pressure terminates the algo-
rithm according to an exemplary embodiment of the present
disclosure.

[0068] In this manner, in the air purifier, the method for
determining time to replace a filter thereof, and the device
and method for determining a filter replacement time dif-
ferential pressure therefor, since a filter replacement time is
determined on the basis of a flow rate/differential pressure
according to usage states of a filter, accurate filter replace-
ment time may be determined, and since alarm is output for
user recognition, the user may timely replace the filter for air
purification.

[0069] While embodiments have been shown and
described above, it will be apparent to those skilled in the art
that modifications and variations could be made without
departing from the scope of the present disclosure as defined
by the appended claims.

1. An air purifier comprising:

a memory storing flow rate/differential pressure correla-

tion graphs according to respective filter usage states;

a differential pressure sensor measuring differential pres-

sure as a pressure difference between a front end of the
filter and a rear end of the filter; and

a filter replacement time management unit determining a

time to replace the filter according to a result of
matching a differential pressure of the filter measured
by a differential pressure sensor in every preset period
and a flow rate of air introduced to the filter at the time
of measuring the differential pressure to the flow rate/
differential pressure correlation graph according to
each usage state.

2. The air purifier of claim 1, wherein the flow rate of air
introduced to the filter is any one of a flow rate of air
measured by a flow rate sensor at the time of measuring the
differential pressure and a flow rate of air previously set
according to an air volume stage of the air purifier at the time
of measuring the differential pressure.
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3. The air purifier of claim 1, wherein when a differential
pressure of the filter measured in every preset period and a
flow rate of air introduced to the filter at the time of
measuring the differential pressure are matched to a flow
rate/differential pressure correlation graph of a filter replace-
ment state, the filter replacement time measurement unit
determines that a time to replace the filter has arrived.

4. The air purifier of claim 1, wherein

the memory stores flow rate/differential pressure correla-
tion graphs regarding a plurality of filters, identifies a
filter having a graph matched to an initial differential
pressure measured by the differential pressure sensor at
an initial installation stage and a flow rate of air
introduced to the filter at the time of measuring the
initial differential pressure on the basis of a flow
rate/differential pressure graph of an initial usage state
regarding a plurality of filters, selects a flow rate/
differential pressure correlation graph of a replacement
time state of the indentified filter, and use the selected
graph in determining a time to replace the filter.

5. The air purifier of claim 1, further comprising an alarm
unit outputting alarm information indicating the time to
replace the filter determined by the filter replacement time
management unit.

6. (canceled)

7. A method for determining time to replace a filter of an
air purifier, the method comprising:

storing a flow rate/differential pressure correlation graph
according to respective filter usage states;

measuring differential pressure of the filter in every preset
period; and

determining a time to replace the filter according to a
result of matching a differential pressure of the filter
measured in every preset period and a flow rate of air
introduced to the filter at the time of measuring the
differential pressure to the flow rate/differential pres-
sure correlation graph according to each usage state.

8. The method of claim 7, wherein the flow rate of air
introduced to the filter is any one of a flow rate of air
measured by a flow rate sensor at the time of measuring the
differential pressure and a flow rate of air previously set
according to an air volume stage of the air purifier at the time
of measuring the differential pressure.

9. The method of claim 7, wherein in the determining of
a time to replace the filter, when a differential pressure of the
filter measured in every preset period and a flow rate of air
introduced to the filter at the time of measuring the differ-
ential pressure are matched to a flow rate/differential pres-
sure correlation graph of a filter replacement state, it is
determined that a time to replace the filter has arrived.

10. The method of claim 7, further comprising:

measuring an initial differential pressure of the filter at an
initial installation stage; and

identifying a filter having a graph matched to an initial
differential pressure and a flow rate of air introduced to
the filter at the time of measuring the initial differential
pressure on the basis of a flow rate/differential pressure
graph of an initial usage state regarding a plurality of
filters, and selecting a flow rate/differential pressure
correlation graph of a replacement time state of the
indentified filter.
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11. The method of claim 7, further comprising:

outputting alarm information indicating the time to
replace the filter.

12. (canceled)

13. A device for determining filter replacement time

differential pressure, the device comprising:

a filtering performance measurement unit measuring fil-
tering performance of a test target filter in every preset
period;

a differential pressure measurement unit measuring dif-
ferential pressure of a replacement time state of the test
target filter at a timing at which filtering performance of
the test target filter measured in every preset period is
the same as initial filtering performance of a compari-
son target filter having performance downgraded more
than the test target filter by a predetermined level; and

a differential pressure determining unit determining a
differential pressure of a filter replacement time regard-
ing the test target filter on the basis of the differential
pressure of the replacement time state.
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14. The device of claim 13, wherein

the filtering performance measurement unit measures
initial filtering performance of the test target filter and
the comparison target filter,
the differential pressure measurement unit measures an
initial differential pressure of the test target filter at the
time of measuring the initial filtering performance, and

the filter replacement time differential pressure determin-
ing unit determines a difference between the initial
differential pressure and the differential pressure of the
replacement time state, as a differential pressure of the
filter replacement time.

15. The device of claim 14, wherein the differential
pressure measurement unit measures the initial differential
pressure of the test target filter and the differential pressure
of the replacement time state, in a state in which a flow rate
of air introduced to the test target filter is adjusted to a preset
flow rate.

16-18. (canceled)



